Activation of human period-1 by PKA or CLOCK/BMAL1 is conferred by separate signal transduction pathways.
Circadian clocks are self-sustained biochemical oscillators that autonomously generate a near-24 h cycle in the absence of external signals. The process of synchronization to the environment involves the transcriptional activation of several genes. Photic input signals from the retina are transduced via the retinohypothalamic tract to the central pacemaker located in the suprachiasmatic nuclei (SCN) of the hypothalamus. It is known that cells of peripheral organs possess similar molecular organizations, but the signal transductional pathways lack direct light entrainment. It has been assumed that the adaptation of peripheral organs to the SCN phase is achieved by the alternate usage of promoter elements. This question has been addressed by characterizing the signal transductional pathways regulating human Period-1 gene expression in human hepatoma cells (HuH-7). Plasmids coding for key modulators of circadian rhythm, hCLOCK, hBMAL1, and hCRY2 were used to analyze the activation of a human period-1 promoter luciferase (hPER1-luc) construct. Beside classical CLOCK/BMAL1 activation, hPER1-luc was also inducible by the overexpression of the catalytic subunit of PKA (Calpha). The cotransfection of dominant negative constructs to c-FOS, CREB, PKA, and C/EBP were used to characterize both regulatory pathways. It was found that hCLOCK/hBMAL1-mediated hPER1 activation was influenced by AP1, but not significantly by other regulators. Conversely, PKA-induced activation of hPER1 was reduced by the inhibition of CREB and the CCAAT-box binding protein C/EBP, but not by AP1. The present findings imply that CLOCK/BMAL1-mediated activation of hPER1 by AP1 and E-Box elements is distinct from peripheral transcriptional modulation via cAMP-induced CREB and C/EBP.